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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a positive electrode active material for a 
secondary battery having high energy density and excellent 
repetitive charge-discharge performance and to provide a 
secondary battery using it. 

SOLUTION: This secondary battery uses a positive 
electrode active material LixMnaNibCoc02 obtained by 
heat-treating a mixture comprising a trivalent transition 
metal compound in a temperature range of 950-1 100°C, 
(where, a, b and c should be positioned in a range shown by 
a region surrounded by lines connecting four points 
comprising a point A (a, b, c)=(0.5 t 0.5, 0), a point B (0.45, 
0.55, 0), a point C (0.25, 0.35, 0.4) and a point D (0.3, 0.3, 
0.4) on a ternary state diagram expressing the relationship 
thereof, and X should be 0.95<x/(a+b+c)<1.05). 
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Atf7i"J n- h u;k X5 1 u h\ yneu> 

**->K. *3 L JU;*:7 7 7 ij l/- K t'-;UT-tr^— 

[0 0 5 4] #fgH,fl<7)#*S^«£±tecDJ;5fcy;W 

[0 0 5 5] £■=,{;:. ^TKlffSiiffltAiz-^ii, 

g|J*>, #UX5^>»Ug<DSffi&OWllgffiKJ|i;*SSc 
U Mia7^^A»^7Ll*I(3l;»KS:«f#$-tr«.^t 
[0 0 5 6] WIBiS^tt#U^-iLT«. I'J77 

^^tf^n?). 7^#;m£i&j£#fffl 40 

LTJn^i^^ (UV) JfflWcO. m=f-U (EB) 

[0057] mtEmmm&tfv &£-t»*jtt*j 

■>7A, RSS7^y7A!ii'©MKKI) . # U V so 



12 

-m {jJ?U 7-y<t:t*x'jx>, 7tyfkfc'x'j7 : >/'\^ 

•9-7^^a7°PtrU>*S^. 7tf'J77'JPXMJ 

[0 0 5 8] MBTZ'J U—h^S^-iZI^TMTK-t 

«tOft#fifUK:tt. 2£fl& (*7) 77UU-I- {X^l/ 
>4f«j3— ;U5> (*7) 7 7 'J U— h . 7 , Pei/>7*U 
3-;U5? (*7) 77UU-K 7> J t>R- y**"* 

>f;^'ja-;nxf;i'y (*7) 7?ui'-K a 
u-k a^-S2«±cD#u T'pfcf u>yj p-;uv 

(^7) 77'JU-K # 'J **->X^U 
S^OtTl/ (*7) 7 7'JU-- K 7*7 
>y^-^y (*7) 77'JU— K 'v*U-*^U>4f 
U=l-;Uv (^7) 77UU-- Hi?) > (*7) 
77'JU-h { *=f-u—)V?u>%yVi} (*7) 7 
7'JU-K 7"U-fe'J >MJ (*7) 77UU-K 7* 
U-fe'J>WX^U>^-+->FMSP#)Wh , J (*7) 7 7 
U U— K 7"J-t U >C07 P P fcf U>^"+-> Ktttntt© h 
•J (*7) 77U1/-K. yjt'J^x^l/^y 
h\ 7 , PtfU>^->K#JO#)©hU (*7) 77 <JU 
-h^l . 4'&1&SL±<D&'gm (*7) 77'JU-h 

{^>7X"J7'JI — (*7) 7£"JU~K 
^yj-tr'J (*7) 77'JU-hil} 

[0 0 5 9] WE77U U-h*yv-ttt. 

tB-ttg^e/T-w^jiL-Tti^ ^Fta?n73;i/#>R {7 
^u^». y^7u;uK. ?ph>i. t*x 
;usfeASK, -7K>1, 7^-;ur, -f73>g?. -> 

h7J>i, y+t-P>R, ^?l/>7D>i, 73-7 

^u;u75 K-2-^^;u7°PA°>7;i/^>m^} x« 

^-tie>(7DS (L iNa^. 7>tX9Al, 

f h77;W7>tx')Ai4|) . ^fec:ne»(7)^ga 
*n;fr;u#>m£C 1 ~c 1 8 «©sg8*]Kx«si^s:7;up 

— 7;U+l/> (C2~C4) y'U^-JK #'J7^ 

+ ix> (C2~c4> yijzi-jvmT'ffiftmzx.xT-ji 

U-K. tiH) . Rt>*7>^x7. l«RXtt2»75> 
T^W{375 RtiLitfcCD (7H>K : E/7SK, 
N-^fJI'VH >Sty 75 K. N, N-v'X^UV 
H^/JSHftf) . (*7) 77'J;W^X7^ 

;u [ci~ci8«i (y^ju. x^ju. ype 
7*^;u> 2-xf 1 ;i//\^->;u. 7x7'j;M§0 7^ 

□ -jut (^7) 77U«<h©X7vfik X\Z7)l* 

u> (C2~C4) 7*'J3-;i/ (x^i/>y , J3-;u, 
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^#'J7;i/*u> (C2~C4) (#uif 
7i"j;uK«!:©xxx;H ; z^'j^rs 

KXttN-flMI 7i"J^7$K [ 7* 

U^7SK. N-y^yU 7*'Jyi/7~K. i\ r — 

y^P-JU (y?) 7>7*))V7-i K3|] ; frjuxf 

;uxti7'j;uxxx;u [S8fr;k m®.7*))\,m] 
t* -^x-x;uxti7 'J ;ux-tMU [7?^ t'z;n- 

£#9 [ TZVa-h'JJl* 57DK>-h"J;U 

tp] ; T£&fa7yio— ;u [ (y^) 7'j;U7;ua— ;u 
^] ;^FiSSi7 5> [ (y*) 7U;U7 5>. ^y^yi/ 
7 5;if;K^^) 7i"j;ui/-h. yi^zs/i 

7*U U-r-«] ; SliSigS-gnir^y-v- 
CN-fcrxyUtfDij h*>. t'x^fcfij v>«?] 

>. -fV^U->. ^>t->. (C6-C50) a-^" 
U:7-f >«] ; :*l/y^ >^Bg^iK^b7KS [v:yP^ 

>7->> ->i7P^\^-fe>, ->i7 d^\t'x>> /yk#;i^ 20 
/^•;i/7.5 : -i/>. x^)^>m] i^&ftHSK [VI/ 

v;UX-7-;k t'X7x/ F->7U yy;H-r 

IMh'X7i / /- JyAv^'J isV)VX.— yJk 7 
xZ-Jk/^-y S'iyVPX-^yk 91>V—)VJ 30 

^y'^^'J-yy^x-r^f) , -> fyyUxXxyU 

-Sly'U yyJH7rJ^l , ^'Jyy^S^ { K 
'J ^ U yyM V y7? 1/- K r h yy;Wy7 

(X^yft*iJ7^yI>, X#^-Wb7V;stt^} . 
JigglJ&X^IM r-*£S { 3, 4X^y-6^f;i'yy 
P^*vyM^;kfry|/#*->l/— K 3, 41<fi+yy 

an L, Tfii^b £ axmm t s c: t tfix- % z> „ 

[0 0 6 1 ] wlnZmtft\<DmtLT\t, I«#U75 

>. 3, 9- (3-75/7"nt:M -2, 4, 8, 1 
0-xho^-+it7.tfa [5, 5] -7>x*>^} . 5? 
fI* l J75>«(^5'^yl/>-775X -775/7 
xX;M*>3?} , #'J7SKjfI {^• 7 -^^U75 



it^7 7-f Kf) . fE75>I (MJ7 (>*^^;U7 

^y-yM?) . MT-Wtftft (Z7 7ft*7l • x^yu 
75 >n^} 

[0 0 6 2] WSS^f 7y77-hiJft5 ; &y?-i: 
■puxfiaj^l-^i. hywx>7-f y->7^— K 77i 
xyM:y->>M V->7^-- K 1, 6 - / \+-y-y^U-> 
>My->7:7— K 2, 2, 4 (2, 2. 4) -MJ/ 

^yiz-'v^-y-.s^Ui'v-f y ~>t±— k p-7i-^ 
v->7^-— K 4, 4' -7->i7 a^\+->;i/y ^ 
>*J4Vi'Tir— K 3, 3 ' - fJk77 xx;W 
4, 4' -y>f7y7t-h. -77;y-7>^ V ->7 

-> u >s?-r y i/T-t— b . -fV7*p >^-f y ->7±- 

1, 5-t7J'k>y-f7y7t-K trans 
-1, 4 - -> ->;l/ vy-f y -> 7 :r-— K U 

[0 0 6 3] mus-f y->7^- hS^ttstyT-j 
i2-gmit-&%) {*« x^u>iyj 7"nt:i/> 

^'J^-;u. yif i/>^U3-;w > j ynfcfu->^u 
n-yMS) , 3-^mit^m {^U-feU >, h'J/fn- 
yi/ynA'>. 1, 2, 6 -'MrU-> h U^-— r-'JX 
^y-;P75>#) . 4-gmifrSVl Ky^XU7'Jh 
-;k Ifl/>y75>, h'Jy>y75>, 77iZ 
JM^yy7$>, ^ h ^y^n-;i/->i7 n^\^-y->, 
y?Mi^yK§) , S-gmit£V> (2, 2, 6, 6 

-fl>7^x (t r-*n+->y?yu) ->i7 p-^^-y-y — 

yk vX?-b->r-'J7 5>yi<i:} , 6-gmit-£<to VJ)V 

t'h-yk v>xs-;k xyu->h-y^} , 8Stl<t 

{y^-i7P-X#} ] . R^Ux-f;^'Jt- 

)vm iwia#'j*- ypxtt*u75>o-7 s ptru'>^-^ 
■y--r h*Rix/xttx^u>^-y--f K#ap»> . *ux 
x^yu^u^-yp [fjfB^'j^-yui^sg? (7-7e 

>®?, o. m, p-7^Jy^. PyN^S?. 7-tf^-f >gS, 
-fcy\*v>®> 'j->y-;u») t.(Dim^m. #<J*7ri7 

n^v*y^>^©fiffi^-#|4|] Stt^^^Wt-^. 

[0 0 6 4] ME3R«Ki£:K:*fcoT. *«ESflfffl-T5 
WIBM^fro^T^-r^t, t!7X 
<t^«jJS, MJ7W*X7-f>i, 7 5>M [ty 

7S>« (n, N-^y^;i->i7P'N^->;u75 >. h 
ijx^7$>f) , miktsTs.ym {tf>jv>> n 
-^^y^y^u^} . i?7$.>m in, n, n* . 

N" -f h7^fMf l/>y7SX N, N, N* , 
N ' -fh7yf;H, 3 -y^>> ? 75 . hU 

7S>i {N, N, N ' , N' -^>*/f^>?Ifl/ 
>N'J75>^} . >S { N, N, N ' N ' - 
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Th7 (3 -y/fjl/7~y 7° a ¥M -^^>yJ5 

(DAB CO) . N. N" -*J**-)],YZl7 9 S>, 1. 
2->7fM5^7-;K 1, 8 -*JT-tf Mi/^u 
(5, 4. 0) Ox-b>-7 (DBU) m) ». fttf 

(0 0 6 5] *£9i<::ffiS#7MBflHra&tt. m®« 

IE® £ ft® <h Ti^TKm^Smfl&ffl -t/s V- ^ L TIB 

5©WfLt>, ftf^ffiiLTfi. ^EETffifKt--?> d t 

(0 0 6 6] 'Jf?Ar*f*60^S#W)fffli:LT 

ft*. 09* tf, #MIS*»IB7-f;UATj**ii^fc**j« 
«£LTH. TWS^tfA. ft. = y$r;k ffi. x^> 

bttt, ^'Jxf l/>rl/7^1/- h^-f^A. t^n 

mrt&ffiflCDfiMi^JUAtLTfi. #Ul?l/>7^ 
AA, ^"fn>7^;UA4P®. *ftffl*BTflgT*0. *>r> 

itigsitt £*r-r-s 7 -r )vi±i)W £ l<^. 

[0 0 6 7] U^*A=iWltt«>lft*IC"3t>Ttt»fcK 
CO 0 6 8] 

ffitfft. lEfi. Afi. mfl¥«. -fe/'CU-^aEtf 
T/flH*U^* A* (L I OHftf) 

bTWie U 5^ A&»*£ 1 ~ 2 MJ| L t IT fc «t H. 
(0 0 6 9 ] (*Jfi«l) -*eittetC«k*L I i. 0 Mn 
0. 35N i 0 . 42Coq. 2302«)fP» 
Mn203-H20. N i 2O3 • H2O&Z/C o 2O3 • H2 
OS, Mn :Ni : Co = 0. 35:0. 42:0. 2 



(9) 

Iff 

O3 • H2O«0^7KSfStW?eN i 2O3 • H20SCXC 
02O3 • H2O<7)&&*f§f£<h£-en-etl0. lmo 1 
/KDTK^bT-hU^ATkjgig^H, Ml', pH£l 

Lfc. fJteimt>®£*&fl:U^A7k*§?g£ 
£. L i : N i : M n = 1 : 0 . 35:0. 42:0. 
2 3<D^Jt£&5J;5^afg^£-ti-£gL £3iJ?H5C 
T. 4 0 0tT5BW. S^Tl 0 0 O^TS^R^M 
S-T-SCiT. L i i.oMno. 35N i 0. 42 c °0. 23°2^ 

[0070] (mmm2) ~®&m'&mizj:z>L i iq 

Mno. 35N i 0. 42C 00. 2302©-^® 
L i OH. Mn203 • H2O. N i 2O3 • H20RtfC o 
2O3 • H2OS. Li :Mn':Ni :Co=l : 0. 3 
5:0. 4 2:0. 2 3 <£>7c3Sl££&3 «fc 5 iZfcizmM 

4 0 0"C-C5^fHv I&HT1 0 0 0"CT?5I^IBjrftffl 
l^^iT. L i l. 0Mn 0 . 35^ i 0. 42C 00. 23°2"? 

[0071] mmms) -frvmrnim 

LiOH. Mn203-H 2 0, N i 2O3 • H 2 0. C02 
O3 • H20£Z>*B203£> Li :Mn:Ni :Co:B 
= 1:0. 35:0. 42:0. 23:0. 001 <Djt 

mtttt£z>£.o{zmzmm2-&. tTwifiAsi um 
3 asc»#u x^'j—itvft. mznrz 

X7'J-^Ktm 4 0 0tT5^W. «HT1 
0 0 0*CT5B#W^a-rSC:tT*. L i 1. oMno. 35 
N i 0. 42C 00. 2302"P*S*l*«J«OiEaiS*fl*f» 

30 /to 

[0072] (^ss^j 4 ) ~ 1 1 0 0 "cawaa 

L i OH. Mn203 • H2O. N i 2O3 • H20R^*C o 
2O3 • H2OS. Li:Mn:Ni:Co=l:0. 3 
5:0. 4 2:0. 2 3 <D7C%tt£?3.Z> £?iZ7k\zMm 

4 0 0tT5m f&HT 1 1 0 0"CT5B#KI»ffi 
a-T-SCliT. L i i.oMno. 35N 1 0. 42^ 00. 2302"? 

40 [0073] (nss«ij5) ~9 5 ox:f&mm 

L i OH. Mn203 • H2O. N i 2O3 • H20R?>*C o 
2O3 • H2OS. Li : Mn : N i : C o = 1 : 0 . 3 
5:0. 4 2:0. 2 3 ©TcJRJtt** «t O 

U 77'J- ftLfc. ff6ftfc^7'J-SK»*tfc 
^, 4 0 0tJT5RUn. »^T9 5 0"CT?5l^|HH»jaa 
-f-SCiT. L i 1. oMno. 35 N > 0. 42 c °0. 23 0 2"^ 

[0 0 7 4] (SSS^J6) L i OH. Mn203 • H2O 
so RZfN i 2O3 • H2OS. Li :Mn :Ni = l : 0. 
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4 5:0. 5 5(D7E*i£<h&3J;3l37M;:!l7§£-fc*-. ± 
-itVtz. n^tltzXy^-^^Htz'ik. 4 0 0"C 

"Q 5 b#FbT. i^ti o o cc-cssfF^^s-r-scit 

T. L i l. oMno. 45 N iO. 5502T-^^tl-5M^WiES 

[0 0 7 5] C0mm7) L i OH. Mn203 • H2O 
&tfN i 2O3 • H20£. Li : M n : N i = 1 : 0 . 
5:0. S<D7tMittfS. : b^o\zA\zmm^ : tk. ±T<D 

Pm iWl 0 0 0X;T'5mm»MW~f ; bZ.£T% L 
i 1. OMno. 5N i 0. 5O2T*Stl*iaj«<0iE«iS«K€ 

CO 0 7 6] (*J&S0!|8) L i OH, Mn203 • H 
20. N i 2O3 • H2ORCXC 02O3 • H2OS:. L i : 
Mn:Ni :Co=l :0. 3:0. 3:0. AOybm 

0 0 < CT5P#Fa^ffiS-r^vltT. L i i.oMno. 3N i 
0. 3C o 0 . 402T^<*tt*ttJ*©iE«e*H*»fc. 

[0 0 7 7] (S*iS£0iJ9) L i OH. Mn 2 0 3 • H 
20. N i 2O3 • H20£.tfC 02O3 • H 2 0£, L i : 
Mn:Ni:Co=l:0. 25:0. 4:0. 3 S<D 
7iMlttfcZ>£olZ7l<.lZffim-£-&. -kTVlfa^mtfl u 

ifcXv'J — 4 0 0tT5I^Kl, ttUT 
lOOOttSl^riMmitT. Li L 0 Mn 
0. Z5N i 0. 4C 00. 3502T'^£ft3fflfiSc©IElS7S'feSf £ 

[0078] utteMi) ~i 2 0 o^&Mm 

L i OH, Mn203 • H 2 0. N i 2 0 3 • H 2 ORf>*C o 
2O3 • H20£. Li: Mn:Ni:Co=l:0. 3 
5:0. 4 2:0. 2 3 ©7C*tt£&*±-5fczKfc»» 

L> Zy'J-itLfto 'ftZtlfzZ,?') -&fz 

4 0 0 < CT5B#ra. i^T1 2 0 0tT5WW 
Sr-SdiT. L i 1. oMno. 35N i 0 . 4 2 C 00. 23O2"? 

[0 0 7 9] (J£§£0tj 2 ) ~ 9 0 0 "C.^a 
L i OH. Mn203 • H 2 0. N i 2O3 • H20R^'C o 
2O3 • H 2 0£, Li :Mn:NI :Co=l:0. 3 
5:0. 4 2:0. 2 3 ©jcllf Jt£fc5<fc 5 izMzMM 

4 0 01CT5B#F^. «HT9 0 0"C-e5 PSMSfcJfla 
1"-2>C<h-C. L i J o Mn O. 35 N 1 0. 42^ 00. 23°2^ 

[0 0 8 0 ] (it&M 3) -75 0 Vf*MW 
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L i OH. Mn203-H 2 0. N i 2O3 • HiOTklSC o 
2O3 • H20£. Li : Mn : N i : C o = 1 : 0 . 3 
5:0. 4 2:0. 2 3 <D7tmtt£t£Z>£ o KtMcSKiS 
Sit. ^TCQ&^g^l //m*fiS<h&5,£?Sia»6£ 
L. X^'J-ftLfc. '&t>tltzX5')-&f&&2i£rz 

4 0 0tT'5m gc^^T7 5 0t:T*5P#r H 1«lffla 
T-S^tT-. L i 1. oMno. 35 N i 0. 42^00. 2302"^ 

[0 0 8 1 ] 0tnM4) Mn (NO3) 2^ Nl (NO 
10 3) 2^^Co (NO3) 2^« Mn : N i : Co = 0. 3 
5:0. 4 2:0. 2 3 <D7Clfti±<h&-3 J; o K-ttUFft 

fCctOL i 1. oMno. 35N i 0. 42 Coo. 2302^*^-5 

[0 0 8 2] (i£§£0iJ5) Mn (NO3) 2> N i 2O3 • 
H20&.tfCo (NO3) 2*> Mn : N i : Co = 0. 
3 5:0. 4 2:0. 2 3 ©TcSfftfc «fc 5 iZ^rtl? 

fefriOL i 1. oMno. 35 N i 0. 42Coo. 2302"C*^tl 

[0 0 8 3] (J£i£0t|6) Mn203-H20. Ni (N 
O3) 2&tfCo (NO3) 2^< Mn : N i : Co = 0. 
3 5:0. 4 2:0. 2 3 ©TcStiti&S J; 3 IZ^tl^ 

ffifc J: 0 L i 1. oMng. 35N i 0 . 42C 00. 2302T-*£tt 

[0 0 8 4] (ifc&0i|7) Mn (NO3) 2< Ni (NO 
3) 2&.Z/C0 203 * H2OS:. Mn : N i : Co = 0. 
3 5:0. 4 2:0. 2 3 <D7c3SiJ£<h&-5 «fc 3 H-^n-? 
so naJOKO, £t*©l8HH*flfiJ 1 iHfltfcLT. 

ffiJdctDL i l. oMno. 35 N 1 0. 42Coo. 23 0 2^$n 

[0 0 8 5] (tfc««8) L i OH. Mn 2 0 3 • H 
20. N i O. C oORtfB203£. Li : Mn : N 
i : Co : B=l : 0. 35:0. 42:0. 23: 

0. 0 0 1 <D7tmvcff3.z>&o\zmzmm-£i±, ±x<d 

t«fcoTL i 1. oMno. 35 N 1 0. 42C 00. 2302"^£*T- 

40 2>®.j$.<DiEmt&vin&mfz. 

[0 0 8 6 ] (Jtfe^J9) L i OH. Mn02, N i 2O 
3 • H2O, C oOS:0*B203$. Li : Mn : N i : C 

0 : B=l : 0. 35:0. 42:0. 23:0. 00 

1 <D7tmittti. : z>£?iz7i<nzMm£i±. ±T<D&?m& 

L i 1. oMno. 35N i 0. 42C 00. 2302T?S3ft3fflJ«<B 

[0 0 8 7] (tfc«0iJlO) L i OH. Mn02> Ni 
50 O. C02O3 • H20&t>'B203<£r. L i : Mn : N 
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i : Co : B= 1 : 0. 35:0. 42:0. 2 3: 

o. o o KOTtmitttezkoizmzmmzi*. ±x<r> 

KioTL i i. oMno. 35N i q. 42Coq. 2302^2*1 

(0 0 8 8] (ltfe«ajl 1) L i OH. Mn 2 03 • H 2 
ORZfN i 2O3 • H20£. Li : Mn : N i = 1 : 
0. 55:0. 4 5<DKm\£hf3.Z>£.o\zmzmmZ 

oo"CT5P#p a i. 1 0 0 o'er- 5 mmmmmrz 

Z.izX\ L i 1. oMn 0 . 25 N i 0. 7502^*^^^>fflfigc7) 

[0 0 8 9] (tfc^M 1 2 ) Li OH. Mn 2 03 • H2 
ORlfiN i 2O3 • H20£. Li : Mn : N i = 1 : 
0. 25:0. 7 S(D7imitt.ts.Z>&o\zAc\zmm-Z 

T^'J-fbLfc. f#£>ft£X 5 U 4 

oo < ct5b#f b i. ggnx 1 0 0 ox:T-5mmmmmTz> 

Z\tX> L i j. 0 Mn 0 . 4N i o. 6 02T-^^nS»figcr)iE 

[0 0 9 0] (ifcKfll3) LIOH, Mnj03-H2 
O, N i 2O3 • H 2 0£.tfCo 2 03 • H 2 OS. Li :M 
n:Ni:Co=l:0. 25:0. 3:0. 45 <D7C 
Mit£fcZ>£olZ7k\zmm2-tt. itrofifgiUtfm 

X^U-S-^^S-B-^^. 4 0 0tT5ra. g^Tl 
0 0 0"CT5mm^MmT^Z\iiX\ L i L 0 Mn 0 . 25 
N 1 0. 3C 00. tf02X*2t\Z>®.!8,(DiEmm%>)n$:m 
fz. 

[0 0 9 1 ] (Jtttftl 4) L i OH, Mn 2 03 • H 2 
O. N i 2 0 3 • H 2 OS?>*Co203 • H 2 0£. Li :M 
n:Nl:Co = l:0. 25:0. 5:0. 2 5 <DJt 
M\ttts.Z>£.?\Z7k\Z*&m-£'£. £T<Dm.^m&l urn 
*ii^5J;51»U XyiJ-itLtz. n^titz 
X7'J-^l^«i, 4 0 0 < CT5B#f a 1. m^xi 
0 0 0VC5mNimMW?ZZ.£T\ Lii.oMno.25 
N i 0. 4C o 0 . 3502T'*$tl?>ffifiJc(75IESfil#)K^t# 
tz. 

[0 0 9 2] i2C, ±f^SS#JRMt$S<Wc=fcoT3- 
^$n^^Ybtl?:3^ffiEl±(C^-r. OWi±l3 

[0 0 9 3 ] (*mwmm 1 ~ 9 Stfit^mfife 1 ~ 1 
4) ±ii<DJ: ? \z LT^£L£lE1i«#i», ««^JTS 

Ux> (PVdF) £. «»tb 8 5:10: 5 <D»J-&T 



<?0 



fi^-L. N-^^^-S-fcfD'J h*> (NMP) 
£J1£ 2 0 u mffl7^Sr-7AS*l#±©-^B(; 

^sl, ^j2 s^o^s^T-a^g^. mjj(Dffi\zm 

m\zm^L. «JET1 3CCT1 2B^^^Lfc^. ~f 
^JioiU lcm2(OH^{ra*fL. lEffi 1 ilt, 
[0 0 9 4] ftS*f*4T-fe-5Aig||^ ff^l6« 

m, x-y z *mmtiimz&z l ffi?£\m (doo 2 ) o. 33 

7nm. c«&*rS]W^S^<75^#$ (L c ) 5 5nm) 
10 Rtftf'J yyfcti- 'Jx> (PVdF) £fii;tfc9 5 : 
5cofiJ^-T'rg-&L. N-/f;l--2-ea | Jh , > (NM 
P) €rSnx.T+»?gML t gi^-Xh&IIL friz, 
WfBft@^-7. h£JP£ 1 5 »m©i?IISft±IS 1 
2 AimCOm^fflS©— ^C0®{3^L. ^2 5'C(75^ia 

'p-eessg^, mjj<Dwizmm.izm4fiv> meet 13 

0"CT1 2mm?Lm:Vtz&, yuXSOXL. lcm2<DR 

[0 0 9 5] X^l/>;*j-7tf*— K&t>*->X^;i/;tj-;ji 
*-h£#«itl : l©fiJ^T?g^Lfc?g^^!«{3. $ 
20 7^^^m^K^TS>-5L i PFj^lmo 1/ 1 COjg 

gtg«$t, ttfcmmm&tti&isfz. mmmmn*<D 

*»iH2 0ppm*itLL 

[0096] ±a!L7 t cgB^^ffl^Tzi-f ym^mmmn 

W.m*m&&- 5 or«T(7)^#H^T^*3^T^M 
Lfc. IES 1 «IE@**#: 6 rott^fdEUffi 4 tCEE* L 
T/B^c, AS2ttftS*H#:7©M^^ftS66 5frJE 
ILTffiW:. ±IBIESl. AH 2, m^S&tf-te/X U 
-37 3 ^ffll»T^H3^-rit#2 0mm, /PS 1 . 6m 
mCDn-f >SUf^Ar^5^SLAc, 8 
so 7 + >m5. IE@?£t)K£LT. *^Jl~9S.O* 
tfcftW 1 ~ 1 4Tf#<=>*l;tL i i. oMno. 35N i 0. 42C 

00. 23 0 2Srffl^. "tn^n^mmnm 1 ~ 9 Rtftt® 

m?fel~l 4<h-T&, 

[0097] wm)\>wm mm*%wnm~9%. 
?>*jti««?t6 i~i4 ^^n^-*n#ic<@^g{L. ?ow^ 

1 O-tM'^HTofc. d<7)i:#©3fett^#H. m«t 
0. 1 I tA (10IKf|?>W) , 4. 2 V(D^«^*EE 
3fcmiU «St0. 1 I tA (lOBtfl 

W) . ^li:«ffi^3. 0 V <KfenM1frM,hz\stz» 

40 [0 0 9 8 ] iBe^t, fjiumzfi -Dtz. mviz 
)i>um<D35M3kmz, 1. 0 1 t a ammm , 4. 

2 V»£«fjft:£«jE5?e1t£L, «8K1. 0 

i tA amr$m , ^jJ:«be&3. ovostMi 

tVfz. 

[0099] a i h*^bj«^ i ~ 9 Rtfit&nm 1 ~ 
i 4<D35j&mm%amzmnvfzo 

[0100] 
(SI ] 
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21 



22 



m 



SB 



S 



m 

51 

it 1 



* 



I* 



g 



S 



8 



S 



s 



s 



s? 



s 



g 



s 



s 



s 



3 



8 



n .0. 35^ i 0. 42C 00. 2302^ b. 9 5 0 

~1 1 0 0t:tbfc*Jfifif9l~5OiEfiie»fl*fflV»fc 

1 ~ 5 -pa. «ig^j*n«t6-r, sae>T6£? 

fc«tttt«£*Lfc. TfcfeS. 6 OmA 40 

h/g<hS*Ti«< t Sil;, gg 
0iib*tt«*3 O-y-f l?)Vft z>tz'&\Z&^T>b. #fg 
§W» 5 Si HI l^t < IT L^i ^ 1 « 

[0101] c:n{3*fbT> &Mmu&& i2ooti 

UfcJttt«l©iEae«K*fflJr»fcJt«S[*»l-ptt. mf 

1 ~ 3 1 jt^Ta«e*7j«*# < rsT-f -s 

£: -5. so 



[0102] Mis«S9 5 or;*iS»tbfcjt«« 

2, 3©iESe»HSfflV»fctt:«f|»2. 3 m ^fi 

[0103] mmfe®n&mi&-? ; bm&&m7zm<Ditm 
vtz\tm.mi KDjEmftmntm^tz^-mmmi it 

[0104] JK**£2«<oa»&jpwfc^W££triE£-«j 
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(0 10 5] z<D%&fr£,. mti>&mimi£m j p®&m. 

[0 10 6] &4J. *H«WTli. to H 

[0 10 7] 



[mi ] 
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[si] ^^^mfficD^fffis-cs-s. 

[0 2] *jfiWKiB«©«^»fl:*©aj«**-r3 7c 

[IWfflRfl] 
io 1 lEffi 

2 Affi 

3 t/tlz-J' 

4 lEffiffi 

5 Hffiffi 

6 IE@*«#: 

7 JUHR«#: 

8 IMKy*>y 

[0 2 ] 



Mn 
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(14) 

7 0>h^-->'(7)^# 



F^-A(##) 4G048 AA04 AB05 AB08 AC06 AE05 
5H029 AJ03 AJ05 AK02 AK03 AK05 
AK16 AK19 AL02 AL03 AL07 
AL08 ALI2 AM03 AM04 AM05 
AM07 BJ03 BJ12 CJ02 CJ08 
CJ12 HJ02 HJ14 
5H050 AA07 AA08 BA17 CA02 CA07 
CA11 CA20 CA22 CA29 CB02 
CB03 CB08 CB09 CB12 CB30 
EA10 EA24 FA17 GA02 GA10 
GA12 HA02 HAH 



